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(57) Abstract 

Novel vitamin D 3 derivatives which are substituted at the 2-position and epimerized at the 20-position and have -O- or -CH(CH 3 )- at 
the 22-position, as represented by general formula (I): wherein X is -O- or -CH(CH 3 )-; R 1 is a C)-C| 5 saturated or unsaturated aliphatic 
hydrocarbon group which may be substituted with one to three optionally protected hydro xyl groups; and R 2 is lower alkyl. 
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«fcD^fa©M«[ffi*^trCDSI'fk'&WS'&i«L, ^n^, (S) -Sfctt (R) 
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£?£L<te, — (I) K&^TXte-CH (CH 3 ) 2 
3£#iS«teRBefiT&5rt\ £fc«Xte-0 

BMrettifcSnwatf&SSfc 1-15 ©fif3*n©I&Ifc^{fc**S*3a*T. 
5 #(c:$f^L<(i, R l tt4 - 4 - k l«D+5/^i/;HSfctt 3 - k 

#fcjf?f: lAv-«s£ (I) OXk&m*. (5Z, 7E) - (IS, 2S, 3R, 
20R) -2-^-2 2-t+U-2 4, 2 6, 2 7-hU*€-9, 10 
-irn-5, 7, 10 (19) -□VX^h'JX>-l 1 3, 25-h>J*— 
10 ;u ; 

(5Z, 7E) - (IS, 2R, 3R, 2 0 R) -2-^-2 2- W 
-2 4, 2 6, 2 7-^11*^-9, 10— fen-5, 7, 10 (19) -3 1/ 
X^hUX>-l, 3, 25-hUt-;k 

(5Z, 7E) - (IS, 2S, 3S, 2 0 R) 
15 -2 4, 2 6, 2 7-hU* : E-9, 10-tn-5, 7, 10 (19) -UU 
X^h'jl>-1, 3, 2 5-hU^--;i/; 

(5Z, 7E) - (1R, 2R, 3S, 2 0 R) -2-^-2 2-W 
-2 4, 2 6, 2 7-KU^€r-9, 10— feu- 5, 7, 10 (19) -nV 
X?bVJL>-l, 3, 2 
20 (5Z, 7E) - (IS, 2S, 3 R, 2 0 S, 2 2 R) -2, 2 2-y^f 

Jl-9, lO-ta-5, 7, 10 (19) -3^^h«jx>-l, 3, 25 

- h U ; 

(5Z, 7E) - (IS, 2R, 3R, 2 0 S, 2 2 R) -2, 2 2-y^f 
)l/-9, 10— fe3-5, 7, 10 (19) -3I/^HJX>-1, 3, 25 
25 - h U ; 

(5Z, 7E) - (IS, 2S, 3S, 20S, 22R) -2, 2 2->7f 
;i/-9, 10-t3-5, 7, 10 (19) -3 1/7^NUI>-1, 3, 25 

- hU^--)U ; &=k^ 

(5Z, 7E) - (1R, 2R, 3S, 20S, 22R) -2, 2 2- y^f 
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J]/- 9, 10— fe3- 5, 7, 10 (19) -□l/X^h'JI>-l, 3, 25 
- h U ; 

1 - 1 2 1 5 8 9^©W«ffl»^aa«©rt^tt±T§lfflfC«J:0*WIB*lCBtDa* 

10 

— flS5£ (I) Xfi-O-Sfcli-CH (CH 3 ) -£tkU R 1 ^ 

15 1 ~ 3ffl©7KI»*fctt««Stlfe7KI6»T«lft$nT^T'b<kVi«*«[ 1 ~ 1 

. ntf;i-g. i-yobf;ps, n-y^g, s-^;PS, i t- 
20 ^;n©i3*, ^>^;i/S, ^y^g, ^-^5=-;^ yx;ug, 

^x^x^w^n, $?£b< it 3 -^jv^jvm. 3 -x^;w^>5p;u 
a, 4-^^A^>9-)l&. 3- (n-^"DbT;w ^->;i/g, 4-x3=-;w\=^ 
->;ux, 5-^?;p^->;us, 6 -^^y^;^ s-x^i^y^g, 

25 y^S> 3-X3MW09M1/*, 4-*9\M^>3SM/2^£#*W r e,ftS. 

yn^x^S, 2 -y^-jum, S-zfy^-Jim, 2 -^>^x;i/S, 3-^> 
f-JI/S, 4-^>f-^S> 2-^-kx;i/S, 3 -^-fex;ua, 4-^ 
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2-^:/^- Jim, 3 -^y^-jim. 4-^7 

■xx;ug, 5 -^.^-jus. 6 2 -yntf-;i/g> 2-y^- 

— 3 2-^>3 L x;pg, 3-^>^x;i/S, 4 -^>?- 

2 -^\^->- 3 -^\^->-;i/S, 4 -^\^->-;us, s-^vx 

*)mxm&2tix^x%£ < , -mm-sizMLxte^x &rzi$ h ? >xftnx 

x;ug, 4-^)1- 2 4-x5^;u-2 -^\^-fe-;p»7^<if^ 

10 ^tf^tl^o 

te, 2-tHn^r->-2-^5 L ;i/^'ntr;PS, 3-th'n=t 1 y-2-^f^D 

tr;PS, 2, 3 - y h H y- 2 - ^^J^D t!JH, 2-Xf^-2-kH 
n^FisttJlS. 2-I5 1 Jl'-3-tFD+y^;H ) 2-X^;i/-2, 3- 
ybHD^y^S, 2-kFD^->-2- (n - "7*0 tT;P) ^>^;Pg, 3 
20 -tFD^y-2- (n-T'Dfc^W 1>?-)V&* 2, 3-yth'P + y-2- 
(n-ZfU^Jl) ^>3Mk», 2-th , D^y-3-/5 : ;P7'^S 1 3-tF 
o^^>- S-^^^^, 4-kFD+y-3-^5 1 J^fJH 1 2, 3- 
S>fc h'n+y- 3 -^^U^;!/*, 2, 4-yhHP+y-3-^W^ 
2. 3, 4-yth'D+y-3-^Wfm 3-Ifj|/-2-hHD^y 
25 ^>^;i/S, 3 -X^k- 3 - t FP^^^S, 3-I?JI/-4-tHn 
**/1>3-)V&. 3-X^;y-2, S-ykh'D + y^^I/S, 3 -X^U- 
2, 4-vt HP^->^>^;i/S, 3-X9MI/-3, 4-ytFD+y^>^ 
2-kh*n+y-3- (n-^nt!;W ^zWUS. 3-th*D+y-3- 
(n-ynkJW ^->;i^ 4-tFP+y-3- (n-^ntr;w 
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2, 3-vhFD+y-3- (n-y*nkT;W ^->;US, 2, 4-ytH 
□ 3- <n-yntr;W ^S^g, 3, 4 - yk Fn^v- — 3 — (n- 

:/nt:;io ^~>;i/S, 3-t h*n^i>-4-^5 : -;^>^;us, 4-tKo+ 
v-4-^^;p^>^;u», 5 -t Kd^->-4-^^;^>^;ps, 3, 4- 

5 y*hh'n+y-4-^5 1 M>^S, 3, 5-yth'n+y-4-^M> 
4, 5 -yk h*n^5y-4-^^;U^>^;US, 4-if^-3-tH 
U*riss\3ris)V^ 4-X5 L ;i/-4-tFO + ^yJH. 4 -X^;P- 5 - 
th*D + y^y;H ( 4-X^;U-3, 4-ykHD+y^yM, 4- X 
^Jp-3, 5 -5/tl Fn^v^SWUg, 4-X^;l/-4, 5-ytKD+y^ 

10 *~>;l^ 3-kHn^y-4- (n-^nkfJU) ^t/^S, 4-tHn^y 
-4- (n-yPhf;U) 5-kh'n+y-4- (n-ypifjW 

^)Vm, 3, 4-ykFD^>-4- (n-yntf^) 3, 5- 

ykKP^>-4- (n-ynt!;W 4, 5-ykh'D^y-4- 

(n-^ntr;!.) ^y^l/S, 4-kh*n+y-5-^M+yJH, 5-t 

15 e-kFo+y-S-^fM^yJH, 4, 

5 - i?t H n*y- 5 - ^^K+y;VS, 4, 6 - 5?k K D=^- 5 - 

^Sy^g, 5, 6 - yt Hn+y- 5 - ^?;k^S/;h, 5 -x^-;u-4 - 
kHD+y^?;«. 5 -x^- 5 - k Hn+y^^n, 

6-kh , D+yA7'5 1 M, 5-X5^-4, 5-ykHn^yA^jH, 5 
20 -JL9-JI-4, 6-ykN*n + y^JH, 5-X^;P-5, 6-ykh*D + 
->^\^;i/S, 4-kKn+y-5- (n-^DWW ^y-^S, 5-kHn 
4^-5- (n-^Dtf;!/) rt^^l/g, 6-kh'D+y-5- (n-^Ptf 
;W Jr2?-)Vm. 4, 5-ykFn+y-5- (n-^nk*^) ^d^WS, 4, 
6-ykh*n+y-5- (n 5, 6-ykFo^>- 
25 5- (n-:/nk!;i,) rt^^MUS, 5-kFn+y-6-^WfM, 6 
-kPD + y-6 -^^T^Ug, 7-kh'O^y- 6 -*3MW\:/^;|/g, 
5, 6 - i?k Ko^y- 6 - ^WK^PS. 5, 7-ykKD+y-6-/ 
^SJl^y^Ug, 6, 7 - i?k KD^F y- 6 - ^f 6 -X^- 

S-kHn+yti'^H, 6 - i^P- 6 - k K n+y^f 6-X5^ 
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Jlz-r-tHo + yt^fJH, 6-X^;i/-5, 6 -yt K P^v^3MUa 
6-X^;i/-5, 7-ytHD+y^» 6-X^-6, 7-ytHn 
^^^US, 5-hh*n+y-6- (n-:/Pt?;u) y-JH, 6-kKP 
=^>-6- (n-yDt:;P) ;-;H, 7-kh'D+y-6- (n-^uUM 
5 /x;Ug, 5, 6-ykh'D^y-6- (n-^Dtf^) /"M, 5, 7-->* 
bh'D + y-6- (n-^PfcMU) y"x;i^ 6, 7-ytHo^y-6- (n 

4-*7-)l- 2 -'Of-iH, 5 - t FP*->- 4 -*5\>U- 2 -^\>^-;U 
4, 5 -^k h*P^>- 4-*^- 2 -^>^x;i^, 4-X3 L ;i/-4- 

io bHn^->-2-^^-fex;us> 4 -x^- 5 - 1 Kn+y- 2 - A+t-;P 

S, 4 -X^;l/-4, 5 -S?t KD + y- 2 -^-feXJl/g, 4-hFn+y- 

4- (n-^Pk^) -2-^\y^x;i/S, 5-kh'n^y-4- (n-^Ptf 

;w - 2 4, 5-ytKo^>-4- (n-yntr;w -2- 

5 -h Ko*y- 5 - 3 - A+t-JPS, 

15 >- 3 5, 6-ykh'P+y-5-^^-3- 

^izXJl/g, 5 -JL9-)V- 5 -t Hd=^S/- 3 -^^X^S, 5-X^;i^- 
6 -t FP*y- 3 -^\y^x;US. 5 -X^U- 5, 6 —zSh. Ho + y- 3 - 
^\^x;i/S, 5-tHD+y-5- (n-^D^W - 3 -*2^-Jim> 6 
-hKn=lr->-5- (n-yntr;W -3-^-^^x;^, 5, 6-y'hh'o^ 
20 ~> - 5 - (n-^ntJP) - 3 -•*2 ; f-)im. 4-tFn^y-5-^^- 
2-^±.~)Vm. 5 - k Ha+y- 5 - ^Wl/- 2 - A*t=J«, 6-kH 
U*cis-5-^)l-2-'\* J t-)Vm. 4, 5-ykFD^y-5-^?;>- 
2 -^irx;l/g, 4, HP^ri>-5-^5 1 ;W-2-^izx;i.S, 5, 

6 -s?t hd**>- 5 2 -^-fex;i/», 5-X3Ml/-4-k Fn^ 
25 v- 2 -^■rx;PS, 5 - IfJP- 5 - k h'D^ y- 2 - A^f-JH, 5- 
x^- 6 - k Fo^y - 2 - A^f^S, 5-x^-4, 5->*kFn^ 
2 -A^fXJH, 5-X^;i/-4, 6-yk h'P^v- 2 -^x^XjUg, 

5- X3MU-5, 6 -fxt Fo^py- 2 -^y^x;i<g, 4-kFn^>-5- 
(n-yak;W -2-^-^^x;US, 5-kFn+y-5- (n-yphf;i/) 
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- 2 --j-Z^-Jim, 6-tFn^>-5- (n-7°n¥)l) - 2 -Hr^J--)V 
& 4, o-ykh'D+y-5- (n-?u¥)l) - 2 -^t^^-Jim. 4, 6 
-/kFa^>-5- (n-7n¥)l) -2-^^^-)Vm. 5, 6-ytHn 
*v-5- (n-yPkTjU) -2-Pf£-r-;i^, 6-tHP^/-6-W 
5 -4-^^-;bS, 7-h FD + y- 6 -^^Jl/- 4-Ayf-;H, 6, 7 
-^t FD^y - 6 - / 4 - a^t^JI/S, 6 -If^-6-kFn+y 

-4-^^^-)im, 6 -X5^;i/- 7-tFo4 : y-4-^f-^S, 6-X 
5MI/-6, 7-^bFn+y-4-^f-Jl/i, 6-tFn+y-6- (n- 
yntf;!/) -4-/*x;U*, 7-tFa^y-6- (n-:/nl£;W -4-7 

10 6, 7-yhFD^y-6- (n-^Dbf^) -4-7^-;^, 5 

-tFn^y- 6 3 -^t-— 6-hh*n^j/-6-^- 
3-^7^x;Wg, 7 - 1 F D=^ 6 - / ^JV- 3 -^yr-M, 5, 6- 
yh h'D^^- 6 3 -A^f-JH, 5, 7-^kFP+y-6-^ 

3-)V- 3 -s\7^-)l<m. 6, 7-ytFD^y-6 -;>Wl/- 3 

15 6 - if^- 5 - 1 Fn+5/ - 3 - t^f- JIM. 6 6-tFn 

3 6 - x^- 7 - h Fn+y- 3 - t^f-M, 6 

-X9MU-5, 6-^tFD^->-3-t^f-;H, 6-X3MI/-5, 7-5? 
tFo^y-S-t^f-Jl'*, 6 -X^- 6, 7-J?tKn*J/-3-^ 
^x;us, 5-kFn+'>-6- (n-^nbf;w - 3 - y *x;i^S, 6-kF 

20 P^->-6- (n-yDkf^) -3-/^x;i/g> 7-tFo+y-6- (n- 
yntf;i/) -3-/^x;uS, 5, 6-ykFo+y-6- (n-yafcf;i/) - 
3-y^x;i/S, 5, 7-^kFo+->-6- (n-yatf;p) -3-/*x;i/ 
6, 7-^kFn+y-6- (n-^Dkf;W -3-y*x;^ 5-kF 
□=^s>- 6 2 -^\y^x;ug, 6-kF n4^>- 6 -^ju- 2 

25 ^x;i/S, 7 - k F O + y- 6 - ^f 2 - A^r-;!/!, 5, 6-ykF 
P^~>- 6 2 5, 7-ytKD^>-6-^- 

2-^^11)1^ 6, 7 - yk FD+y- 6 - 2 - A^f-JH, 6 

-x^-5-kFD+y - 2 6 -X3MI/- 6-kFn^>- 
2 -^r^T--)Vm. 6 -I^JP- 7 - k FD+y- 2 -t^fXJH, 6 -X^ 
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)l-5, 6-yhh'n^y-2-ti7r-M< 6-X3MI/-5, 7-ytHD 
4^>- 2 -ti'T-iH, 6 -X5^U- 6, 7-vk KD^v-2-^-d7^-;U 
5-hFn + y-6- (n-7°Dhf;U) -2-y*x;PS, 6-bHD+y 
-6- (n-yntf;!/) -2-y*x;i/S, 7-tFo+y-6- (n-^ntf 
5 -2-/*x;i,g, 5, 6-yth*D+y-6- (n - 7°u tf;y) -2-/ 

5, 7-yhFn^>-6- (n-^Dlf^) - 2 ~ y 6, 
7-ykFD+y-6- <n-:/Dk!;W - 2 - y^~;Ug, 4-tFD + y- 
4 - * 2 -^>^-;i/S, 5-tKD^y-4-^ 2 - ^>^~ 

4, 5 - y t ^^^-4-/^- 2 - ^^-JH, 4-X^;i/-4- 
10 hFD + i/-2-A^y-JH, 4 - x^- 5 - h Fn+y - 2 - A^y-iP 
4-x^-4, 5-yhFa+y-2-A^y-JH, 4-tFn^y- 

4- (n -:/□£;!/) - 2 -^\y^x;i/S, 5-tFo^y-4- (n-T/Dt? 
;w) - 2 -^\y^x;i/S, 4, 5 -yt Ka^>-4- (n-yptr^) -2- 
^\^x;i/S, 5-kFP^>'-5-^^;i/-3-^\4 1 >'XJl/^ 6-tFn^- 

15 v- 5 -p^W- 3 -^~>x;i/S, 5, 6-ytFo+y-5-^?JV-3- 
^->x;l/g, 5 -x^- 5 - 1 Fn*y - 3 - a^-JH, 5-X9MU- 

6-hHD+y-3-^f^a5, 5-X3\>l/-5, 6-ytFa+y-3- 
^^x;^, 5-kFD+y-5- (n-T'akMU) - 3 -Jr^^-Jim. 6 
-tFD+y-5- (n-yo^W - 3 -:*y-^x;Wg, 5, 6-ykFD+ 
20 ->-5- (n-yatf;U) - 3 --tZ^—Jim. 4-tFn^y-5-^^- 
2-^->x;i/«, 5 - 1 Fn^y- 5 - 2 - A^yz;i/S, 6-tiF 

o=^>- 5 2 -^vx;u», 4, s-v'tKn^ey-s-*^;!/- 

2-A^yXJH, 4, \ i U^-^-S-^)V-2-^iy-)Vm, 5, 

6 ->?t FD+y- 5 -y^-)l- 2 -^->x;US, 5 -X9^y- 4 - 1 H D=\p 
25 2 -^\y^-x;i/S, 5 -i^JV- 5 - 1 Fo+y - 2 -A^f x;H, 5- 

X3MP- 6 - 1 FD*y- 2 -^\-7°^x;i/S> 5-X9MI/-4, 5-y*kFo+ 
v- 2 -^^x;i/S, 5-X3MP-4, 6-ykFD+y-2-A7*fXJH, 

5- X^-5, 6-> ! t:Ho^ri>-2-^\^x;US, 4-kFD+y-5- 
(n-7'DkJW -2 -^d7^x;yS, 5-kFo+y-5- (n -^D tf;i/) 
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- 2-^-^5^— 6-hh'D + y-5- (n-y°n¥)l) -2—* 9^")], 
4, 5-yth'n^>-5- (n-^"ntf;W - 2 Jim. 4, 6 
-yth'D+y-5- (n-^OtfJW -2-^^— 5, 6-ytHD 
(n-^ofcTJU) - 2 -tf-^XJUg, 6-tKD + y-6-^^ 
5 -4-^\y^-;i/S, 7-kKP^->-6-^^;i/-4-^\7 P ^Zi;US, 6, 7 
-vfc Kn^i>-6-^^-4-^^^;US, 6-X^-6-hHD^y 
-4-^-^^-;U», 6 - If^- 7 - 1 HD+y - 4 -t^f ZJH, 6 -X 
9-)l-6 f 7-ytHD^y-4-t^fzJH, 6-tFD^y-6- (n- 
-JuMjV) -4-V~jH, 7-tKD+y-6- (n-?U\Z)V) -4-y 
10 xx;ug, 6, 7-ykFP^>-6- (n-7nfc:;W -4 -yxx;ug, 5 
-tKD+y- 6 3 -^y^n^S, 6-tFD^y- 6 

3-^\y^~JV&, 7-tFP+y- 6 3 -'X^xjbg, 5, 6- 
Kn3^>- 6 3-^7"^;^, 5, 7-yhFD+y-6-^ 
3 -^y^XjUg, 6, 7 - y h Fn+y- 6 - ^fjk- 3 - A^ZJl/ 
15 S, 6 -X?JI/- 5 - k F D+y- 3 - 6 -JL^-Jl— 6-hFn 

3 -xi-^x;i>X, 6 -X^jU- 7 -h KD^->- 3 -Ot&^zl Jim. 6 
-X3MU-5, 6 -V\l FP+y- 3 -ttZ^-Jim. 6 -X.^)l- 5, 7->* 
tFo^y-3-t^?-;H, 6 -X5MW- 6, 7 -ykFP+y- 3-^ 
3^— Jim* 5-tFD^>-6- (n-"7°ntf;l/) -3-/xx;US, 6-kF 
20 P^iy-6- (n-ynhf;i/) - 3 -yxx;i/S, 7-kFD+y-6- (n- 
7u\d)l) 5, 6-ybFo^y-6- (n-yp^) - 

3-;--jl/S, 5, 7-ybFP^y-6- (n--fu\f.)\>) - 3 - y ~-Jl 
6, 7-yhFP^y-6- (n-7n¥Jl) -3-;^!, 5-kF 
P^iy-6 -^^;U-2-'\7 P ^x;i/S, 6-tHn^>-6-;*^- 2-^\ 
25 ^x;^ 7-hKn^>'-6-^5 1 ;i--2-'\^x;US, 5, 6-yhF 
-^^;U-2-^\y^x;W», 5, 7-ytFP+y'-6-^5 1 Jl'- 
2-^\^x;U», 6, 7->?fc FP + y- 6-^^)1-2 -^\^-Jl&. 6 
-X^JU- 5-tFP+y- 2 -xJ-^x;US, 6 -X^;U- 6-tFP+y- 
2-^-i7^x;US, 6 - If Jh 7 - k FO + y- 2 - t^f-iH, 6-X^ 
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)l-5, 6-ytFD4'>-2-t^5 : ^S 1 6-X3MI—5, y-^t^p 
2--*23 L -;im, 6-X5MI/-6, 7-ytKD^y-2-^f-^ 
5-tHD+y-6- (n-yPfcf^) - 2 - y - 6-tHD + y 

-6- (n-yne;i/) - 2-y-~;Ug, 7-tHn^y- 6 - (n-yptf 
5 ;U) - 2-y-~)im, 5, 6-yhh'D+y-6- (n-yD^) -2-J 
5, 7-ykHo+y-6- (n-l/PtMW -2-yxx;|/», 6, 
7-i/t:KP^rv'-6- (n-yntf;i/) - 2 -y ~ -^S^^^^n, 
KH3-tHo^y- 3 -^^uy^WS, 4-hFn^y- 3 -^)Vzf^- 
3, 4-> J bh*o4 i v'-3-y5 1 ;U^;^ 3-I^-3-kKD+ 
10 v^>-5^;PS, 3-l5 1 Jl'-4-tHo^y^>?;i/S, 3-X3MU-3, 4- 
ykh'D+y^Vfj^ 4-kKD+y-4-^fM>5 1 JH, 5-hHn 
^v-4-^^;U^>^;i/^ 4, KP^v-4-^5 1 ;U^>^;i/S, 
4-X^;U- 4-t h* P^->^'>;PS> 4 -X9MI/- 5 - 1 h'n^y^vjl, 
4-x? 1 ;i/-4, 5 -:/h KP^ewv^v-JUS, 4-kh'a^y-4-^f 
15 2 -^>^x;i^, 5 - k FD+y - 4 -^?J1.- 2 -^>r-;H, 4, 

h*P^v-4-^^- 2 -^>5=-x;i/S, 4-X^-4-kh'D^ 
2 ~^\^izx;i/S, 4 - Xf J|/- 5 - k FD+y- 2 - A+tZ^S, 4- 
X5^l/-4, 5 -i^h Hp^v- 2 -^-trx;i/S, 4-kFn^y-4-^5 : 
)V-2-^>^-)im, 5-kFo^y-4-^^-2-^>5 ; x;H > 4, 
20 FP*5>-4-*3MU-2 -^>^x;U^ 4-I^-4-kFD^ 

2 -^\=^^x;i,S. 4 5 - k FD+y - 2 - A^ yx;n, 4- 

X9MP- 4, 5-yk FD^y- 2 -^*^x;U£l£;^tf £,n3. 
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y^u;us> kr^n-r;^ ^>yy;i/£, *h*z/*)V7$-)v&* ib+->* 

IKlT^l^tH 1 ^Ji©®i&§TMII$nW£7;i^;US£^U Z Z 

20 -hrs; (I) \zs$^x. R 2 tt«7J^;H^^t„ ii7;^JHtti 
WA^*»ci~6©T;^;i/S*5Si*"rs. R 2 fi. af^Kte^wk x^ 

©te»7";^;i/a©A#:E«tt a , 0 ©fan©^**)*^^**!*. 

25 K— «^ (I) *©R l ^zKBft36T«SlSnTViTt>«fcV^«aft©||Bltei9&K<b7K 

x<n^ftg&tehi£tz±x*%w<Dmmfoiz<£g.tL. *-©te % m?L<bnz>yt^m 
#5B9i©— «s£ (i) <j)it%m<Do%. mz^L^Mc^mt^tvxit, 



12 



WO 00/66548 



PCT/JP99/05778 



<5Z, 7E) - (IS, 2S, 3R, 2 0 R) -2-^^-2 2-^ 
-24, 2 6, 2 7- hVtt- 9, 10-t3-5, 7. 10 (19) -31/ 
7>^h'JX>-l, 3, 2 5 - h 'J (=^l:Et©KH - o a 3) ; 

(5Z, 7E) - (IS, 2R, 3R, 20R) 
-2 4, 2 6, 2 7-HJjJ^&-9, 10— fen- 5, 7, 10 (19) -Hi/ 
**MJX>-1, 3, 2 5- HJ#-;U (=HWJ(C|2«OKH-a^ /3) ; 

(5Z, 7E) - (IS, 2S, 3S, 2 0 R) - 2 - 2 2 -^it 

-2 4, 2 6, 2 7-hU^-9, lO-tn-5, 7, 10 (19) -nU 
X^HJX>-1, 3, 2 5- hU*— (=^WCffitt©KH-aaa) ; 

(5Z, 7E) - (1R, 2R, 3S, 2 0 R) -2-^^-2 2-t^1t 
-2 4, 2 6, 2 7-hU* ; E-9, 10— fen- 5, 7, 10 (19) -UU 
7^MJI>-1, 3, 2 (=^M0iK:SE«©KH-/3 0a) ; 

(5Z, 7E) - (IS, 2S, 3R, 20S, 2 2 R) -2, 2 2-y^? 
)l-9, 10— fen-5, 7, 10 (19) -3l/X^h'JX>-l, 3, 25 
-hV^—JU (=nffiM\Z%5,m<DSY-a a 13) ; 

(5Z, 7E) - (IS, 2R, 3R, 2 0 S, 2 2 R) -2, 2 2-y^? 
)V-9, 10— feu- 5, 7, 10 (19) -nVTs* HJx>- 1, 3, 25 

- h U (=H»J^fHlt© S Y- a 0 jS ) ; 

(5Z, 7E) - (IS, 2S, 3S, 20S, 2 2 R) -2, 2 2-y^f 
)l>-9, 10— fen- 5, 7, 10 (19) -3l/^h'JX>-l, 3, 25 
-h'Jt-^ (=2St£0!Hc:SH«G>SY-a aa) ; i3<fcOC 

(5Z, 7E) - (1R, 2R, 3S, 2 0 S, 2 2 R) -2, 2 2-V75 1 
;i/-9, 10— fen- 5, 7, 10 (19) -□I/7^MJX>-1, 3, 25 

- h U^--;U (=H»!j(CfB^OS Y-0 3 a) tfWf&n*. 

#»§i!a>— «ss (i) ©{k^«jjo^fettM&ifijesn^:v»^ tib 

2 tt£{£«:r; Wl/3££^-r 5 ASWfc£-4&tt4*aiT* 0 > flIAtf, K. Konno ftH, 
Bioorg. Med. Chem. Lett. , 8(1998), P. 151-156 ; T. Fuj ishima ftil, Bioorg. M 
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ed.Chem.Lett., 8(1998), P. 2145-2148 KIEttSnwa. TK© 




a : TBDPSC 1 , -f S^V— ;k CH 2 C 1 2 , 
b : D I BAL-H, h)lJL>. -7 8t:~^ja 
c :Swern Etf 

d:Ph 3 P = CH 2 , THF, 0t>-&iB 
e :mCPBA, CH 2 C 1 2 , 0*C~^iS 

f : Xf-J^'J^^y^VBuL i — B F 3 OE t 2 , THF, -7 8*C 

g : DHP, pTsOH, CH 2 C1 2 , CC 
h : TBAF, THF 
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i : S we r nBUb 

j :h-Jl/MgBr/CeCl 3> THF, - 78t: 

k : pTsOH, MM 

1 :TBSOTf, 2, 6 CH 2 C1 2 > Sffl 

««sisnfe7ica63iTBSi$nTtiTt>«j;iri^*fi: i~i5 0®foi:fcra3Ffi&si 

^Jft^ttStS^T) &ft5CDIfl:-&tiH 0J*fcf£*Ttf>EJ&fc:<i:9 



15 T€f-5. 

20 ffliJIIiLT-CH (CH 3 ) -R'S (5£*> R 1 « 1 ~ 3 f@<D7j<&g£ 




OTBS 



(SC*, Hal te/Nn^VJ^^'T) 
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(S«K Hal (£/\P^>/l^£-^?-) 

^)W>V)175. h\ U^^Ai^-f V^PtfJI/TS H (LDA) fc^O&JRTS 
■H) <&#SETT#SBfcigflE4» (THFftf) K&^Tff o Z. ETF, 

fc'^S >Dg§^#:£LTte, GilAfcf. ^6 1-2 6 7 5 5 0, WfflW- 6 - 7 
2 9 9 4, 4$B3P6- 2 5 6 3 0 0, 4t^¥4- 5 0 3 6 6 9, #^¥4 - 5 0 
4 5 7 3.ft£fciaiM>e*5 >Dmm&&&VfZZ.£WT?1*Zo HP-fe, 

M) U #^T, NaBH 4 a5c , r*c:<!:HJ;0-8{fl[fC7jcB6ai : S*-r«>7';i/3- 
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AiM^CDi^iW^-^U >^£*Ste, 2tfB©flra5fc:«fct) front 

fcAaMfr&fcfcS:, /^S^AftMK (09*. if, Pd 2 (dba) 3 ^ckt>' 
hij7xZ^7*X7-f> (PPh 3 ifcB§^n^>) ) <!:— 3»fc, fiFSBfc«ttfc* 

*5EM©^i»tt, M^-hfp^b^^a^ mmm. mmm. mnm. m&m, 
ffimm®^. mmptiz-S; x^^\ 

20 tLT, ^AlBSfcOO. 0OUg~O. 1 # gOfgffl, 0* L < HO . 0 
1 usWS&V* K#*©±K£LTttJ5fcAl BM3£:D 1 0 0/ig~l 0 0 0 0 ;i 
gCDgSH, »*U<tt2 0 0 ix g~l 0 0 0 u gOlBHrtTSB&Ttf, 1B1~ 

25 (HMW 
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pyridine 
96% 



TsCl 



TsO 




1 



3 



2.6-lutidine 



TBSOTf 



TsO 




OTBS 



DMF 
92% 



Nal 



I 




OTBS 



4 



5 



(1) it&m2(D£ii$. 

T-^^-UyiP h>2. 5 8 g (3 Ommo 1 ) OTHFSflDt (30ml) £ 
T)Vzl>T- 7 8"Ct?&aib» 1. 0M©Xf JK^^A^DS fOTHF 
gi9 0ml (3Sfi) Sr«TU3l^ratW*Ufe. S««tfiafn«[{bT> ; E— ^ 

g (9 4%) &1t. 

'H NMR(CDCl 3 /TMS/400MHz) (5 0. 87 (6H. t. J =7. 3Hz), I. 50 (4H, q, J =7. 3Hz), 1. 5 
(2H,m), 1.63 (2am), 3. 66 (2H, t, J=6. 1Hz) ; 
MS: 129 (MM)H); 

(2) M3®^ 

±fBT#/Ufc£-$l 2 (2. 0 5g; Hmmol) *7;^>T0tTt!Uy 
>10mll:m, TsCl (3. 10g;l. 2 MUD 1 

JI MgS0 4 TjJ&7.k. ftjg, ^'J*^W7A (BF 

iX^jk n -^\=HJ->=i : l) KTflfSlU fc&©fa£LTflS'&4& 3 £ 4. 

0 3 g (9 6%) ifc. 

'H NMR(CDCl 3 /TMS/400MHz) <5 0. 82(6H, t, J=7. 6Hz), 1. 42(4H, q. J=7. 6Hz), 1. 4 
(2H,m), 1.69(2H.m), 2. 45 (3H, s), 4. 05 (2H. t. J=6. 4Hz). 7. 35 (2H, d, J=8. 3Hz), 
7. 79 (2H, d. J =8. 3Hz) ; 

(3) 4 (D&f& 
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fb-&4fe3 (7. 7 8 g ; 2 6mmo 1) &&tKCH 2 C 1 2 3 OmlKJgtfU 

7;^>T0t:i:lj$Lft*^, 2, (6ml ; 2 MSS) , TBS 

OT f (9ml ; 1. 5 ^S) ^Jn^.. 1 BfPsTO^L/to £JM£CH 2 C1 2 

u ^7-f>T^s^#b, Mgso 4 Tj&7j<, mm. i/t^i/ 

5 -hU ->«J*y;U*7A (TOX^;U: n-^it>=l : 3) KiTfiMBU 
f^tl4&ifiO}|tliLT10. 8glfc, 
'H NMR(CDCl 3 /TMS/400MHz) 5 -0. 02 (3H. s), 0. 00 (3H, s). 0. 76 (6H, t. J=7. 3Hz), 

0. 80(9as), 1. 32-1. 47(2H+4H,m), 1. 63 (2ft m), 2. 43(3H,s). 4. 00 (2H, t, J=6. 4 
Hz), 7. 32(2H, d, J =7. 9Hz), 7. 77(2H, d, J=7. 9Hz) ; 

10 MS: (M + -Et) 385 

(4) It&fy} 5 <D<&1& 

ik&<V0 4 ( 1 . 5 9 g ; 3. 8mmo 1 ) SDMF 15ml fC^U T;Uzf 

>TN a I (2. 8 5g; 5 £JuA, &»T6B#W!»fcLfc. 7j<SrJnAT 

15 -hU ^D^^fcfr^A (n~-^>^>£>^) fcT»«U 5 SMfifiD 

itlTl. 3 0g (9 2%) ffc. 
'H NMR(CDCl 3 /TMS/400MHz) 6 0. 07(6H, s), 0. 84(6H, t, J=7. 3Hz), 0. 87(9H, s), 

1. 46 (2H, quartet, J=7. 3Hz), 1. 48 (2H, quartet, 1=7. 3Hz), 1. 51 (2H, m), 1.83(2H, 
m), 3. 18C2H, t. J =7. 0Hz) 

20 MS: 355 (M + -Me) 

HRMS calcd. for C 13 H M 0S i I (M + -Me) : 355. 0954 
found : 355. 0953 

mmm 2 ) wmwz -o -gswr* c Dmo^m^ws. 
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(1) 7 

T^kHft^fte (3. 44g> 10. 6mmol) t-^h^>A'J 
(6. Olg, 5§1) 0t-^/-;P (8 0ml) SRCOj/WH 
ft#*SSiTLfc. 2 0»MO,/WLfcft, ArTlOW^U 7K£*n 

I/t*l/-M, ->>J*y;P*9A (BW»X3\N/: n --\^>= 1 : 8) [IT 
««U ft£#J7£*&fe<D?tt<!:bT2. 7 9g (8 5%) ■ 

'H NMR(CDCl 3 /TMS/400MHz) <5 0. 00(3H, s), 0. 01 (3H, s). 0. 85 (3H. s), 0. 87 (9H, 
s), 2. 09 (3E s). 2. 47 (IE t. J=9. 2Hz). 4. 03 (IE m) 
10 MS: 3 1 0 (M + ) , 295 (M + -Me), 253(M 4 -tBu) 
HRMS calcd. for C I8 H 3 ,0 2 Si : 310. 2328 
found : 310. 2333 

(2) flj&tt 8 

trh>it^7 (1 . 48g, 4. 8mmo 1 ) (2 0ml) \Z 
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mMV. N a B H 4 OOOmg. 5 Sfi) <D*5>J— )Vmm (20ml) \Z 

n-^l7->=l : 9) fcTWSSU IM8^iMtLT945 
5 mg (6 3%) fffco 

•H NMR(CDCl 3 /TMS/400MHz) (5 -0. 01 (3H. s), 0. 01 (3ft s), 0. 89(9ft s), 1. 00(3 
ft s), 1. 12 (3E d, J=6. 1Hz), 3. 74 (IE m), 4. 01 (lft d. J=2. 4Hz) 
MS: 312(M + ) 297(M*-Me) 
HRMS calcd. for C I8 H 36 0 2 Si: 312.2485 
10 found : 312. 2465 

(3) ik&m$<D£i& 

KH (3 0%) 2 0 0mg (1. 5 IMS) £THF (5ml) T#A*-U 7 
;i^>Tl 8-^^>-6-X— 5^;U (6 9 8mg ; 1. 2 ^fi) feftl^L, -ft 
^8 (6 8 8mg;2. 2mmo 1) £JP*.T 1 5#W£ifi-e8S#L&. ^56 
15 m*r»fc3— Wb&*5 (1. 30g; 1. 6^fi) OTHF»« (5 + lm 

y7-f>tML. Mgso 4 T?jBbK, mm. lA'^iz-M, 

•>'J*WV*7A (BK&X^P: n-^it>=l : 9 4tT»»U, {fr&%&9 
^Ife^iLTl. 0 3g (8 6%) 
20 'H NMR(CDCl 3 /TMS/400MHz) 6 -0. 01 (3H. s), 0. 01(3H,s), 0. 06(6H,s), 0.815 
(3H, t. J=7. 6Hz). 0. 823(3ft t, J=7. 6Hz), 0. 86(9H, s), 0. 89(9fts), 0. 94(311 s), 
1. 04C3H, d, J=5. 8Hz). 3. 12(lftm), 3. 25 (lft dq, J=9. 8. 6.1Hz), 4. 56(lH,m), 4. 
00(lftm) 
MS: 525(M + -Et) 
25 HRMS calcd. for C 30 H 6 ,0 3 Si 2 (M + -Et) : 525. 4159 
found : 525.4155 

(4) it&mi OO^fifc 

CH 2 C1 2 (4ml) *<D4k&fa9 (240mg» 0. 44mmol) ©i^MJ7;Pt 
nmm (1.5ml) WWeotTjUlILfc. jg^*&4 5»Bia»l, tK 
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77 J- (»fJk^D->=l : 4) CioTft^l 0 (116mg) =£8 

5 'H NMR (400MHz, CDC1 3 ) <5 0. 871 (3H. t, J=7. 6Hz), 0. 874 (3H, t. J=7. 6Hz). 0. 95 (3H, 
s), 1. 06(3H. d, J=5. 8Hz). 1. 92 (2ft a J=7. 6Hz), 1. 94(2H, q, J=7. 6Hz), 2. lOUft 
m), 3. 16(1H, dt, J=8. 9. 6.4Hz). 3. 28 (lft dq, 1=9. 8, 5. 8Hz), 3. 57 (lft dt. J=8. 9, 

6. 4Hz). 4. 10 (lft m); 
MS 308 [M-H 2 0] + ; 

10 HRMS calcd. for [C 20 H 36 0 2 ] (M + -H 2 0) 308. 27 1 5, found 308. 2716. 

( 5 ) 1 1 

CH 2 C1 2 (4ml) ^O-fb^lO (164mg. 0. 50mmol) &J;tm*4 A^E 
l/+a7->-^ (60mg) Oj|#^S:ifiTPDC (472mg, 1. 25mnol) 

15 i7D7h^77^- (WBax^W : ^-y->= 1 : 6) fcAoTSHKU ttlfc? 
Zlr h 1 1 (130mg, 80*) £$£fi©?4£: LTfffc. 

'H NMR (400MHz, CDC1 3 ) 5 0. 55 (3ft s), 0. 777 (3H, t, J=7. 6Hz), 0. 781 (3H. t. J=7. 6 
Hz). 0. 90(3ft d, J=5. 8Hz), 1. 83 (4H, q. J=7. 6Hz), 2. 69 (lft dd. 1=11. 0. 7. 3Hz), 
3. 07 (lft dt, J=9. 2, 6. 2Hz), 3. 17 (lft m), 3. 49 (1H, dt, 1=9. 2, 6. 2Hz) ; 
20 MS 306 [M- H 2 0] 4 ; 

HRMS calcd. for [C 20 H 34 0 2 ] 306.2559, found 306. 2559; 

FTIR(neat)3750, 2968. 2880, 1776, 1714, 1458, 1373, 1336, 1217. 1169cm" 

( 6 ) <t&® 1 2 <d&j& 

25 THF (4ml) $*(D (~7u^*7-)V) h U 7 x. — )l-fc7,fc-y &7~tt 5. K (719 
mg. 1. 65mmol) ©I^W^T^n'yTT- 6 ODTN aHMD S (THFt 
1. OM, 1.6ml. 1. 6mmol) ^mVtzo - 6 0*CT 1 R3Mifc#L&&, THF 
(2ml) ^(DMll (107mg, 0. 33mmol) ©»Jfc£j8£4&K:g5;bnLfc. t# 
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tfyyj- imSittfr : <\*V>=1 : 5) l:i^T»8l, ^SOrtl^^ 
>M12 (44mg) £3 3*©JR$T?iKf|fi<&ift<hLT&fc. £tt$&TG92l 

'H NMR (400MHz, CDC1 3 ) <5 0. 57(3H, s), 0. 84(3H, t, J = 7. 6Hz). 0. 85 (3H, t, J=7. 3H 
z). 1. 09(3H, d, J=5. 8Hz). 1. 46(4Em), 2. 00 (IE ddd, J=12. 2, 6.7, 1. 5Hz). 2.1 
6(lH,m), 2.88(lH,m). 3. 22 (IE dt, J=8. 9. 6.1Hz), 3. 27(1E dq, J=10. 1, 5. 8Hz), 
3. 56(1H, dt, J=8. 9, 6.1Hz), 5. 63 (IE t. J = l. 5Hz) ; 
10 MS 371 [M-Et] 4 ; 

HRMS calcd. for [C.^O/'Br-Et] 371.1586, found 371.1585; 

FTIR(neat) 3447, 2964, 2876, 2363. 1456. 1371, 1336, 1 130. 1 105, 949cm- 

15 



TBSO NV " 




Br 




KH-aap 
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^HS0y2-Cf#fcCDSffc£tt (2 5mg ; 0. 0 6 2mmo 1) , ASMb^-fe 
(LKonnofiH, Bioorg. Med. Chem. Let t. , 8 (1998). P. 151-156, £fcte T. Fuj i shim 
affi, Bioorg. Med. Chem. Lett. . 8 (1998). P. 2145-2148 fC8B«fc ; 3 Omg ; 1. 2 
5^S) , (dba) 3 Pd 2 • CHC 1 3 (6mg;0. 1 , PPh 3 

5 (I5mg;0. 9^*) £ Hl/X> (1ml) ihUl^l/7i> (1ml) 
3 0 < CtCT6B#r^31»i£L7c. M$X/^l/-M,< y'JAWl/A° 
7f^II^OTh^77>f- WJ^ 5 7 44) 2 0 X 2 0 (lft) K:© 
it. l^iXfJl/ : n -^^+h>= i : 3\zxmffl. T B S fiHS#ffc'&4j3 

18. 6mg (4 3%) £*tte?fti:LT»fc. 
10 ±IE#tt#{t'&«b 1 8 . 6mg (0. 0 2 6mmo 1 ) ( 2m 

1) K:J8A?U CSA (6mg ; 1 mm) MKT— ffi«#lvfc. 

4) 20X20 (ltt) tot, RB6X?;V: n-A^f>=2 : 3HTSIB. 
«»lf^5>DS|a»#: (KH-aofl) 1. 7mg (14%) 
15 £ LT?#fc. 

lft, 2 fa 3fi[<DB^»05i^iSfi75W«C^^#: (KH-a/3/3, KH- 
a a a:fe«fctfKH- /30a) fc> EfrSOiSifleEIBS^rTS AgMfc&&«:J8V>T± 




KH-aa/3 K H — a ^ 3 K H - a a a KH-J3 ]3 a 
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(KH— a aBOf—?) 

■H NMR (400MHz, CDC1 3 ) 6 0. 55 (3H. s), 0. 848 (3H, t, J=7. 6Hz), 0. 853 (3H, t, J=7. 

3Hz), 1.08C3H. d. J=6. 4Hz), 1. 08(3H d, J=6. 4Hz)„ 1.46(4H,m), 1. 91 (1H, ddq. J = 

3.4, 7.3, 6. 4Hz). 2. 01 (1H, t, J=9. 8Hz), 2. 14(1H d. J=12. 2Hz), 2. 230H, dd, J= 
5 13.4, 7. 9Hz), 2. 67UH, dd, J=13. 4, 4. 6Hz), 2. 83(1H. dd. J=12. 5. 4.0Hz), 3.2 

2UH, dt, J=8. 9. 5. 8Hz), 3. 26 (1H, dq, J=9. 8, 6.4Hz), 3. 57 (1H. dt. J=8. 9, 6. 1H 

z), 3. 84(lH,m), 4. 29 (Mm). 5. 01 (1H d, J=l. 8Hz), 5. 27UH d, J=0. 9Hz), 5.99 

(1H, d, J=ll. 3Hz), 6. 40 (1H, d. J=ll. 3Hz) ; 

MS 474 [M]\ 456 [M-H 2 0] + , 438 [M-2H 2 0] + . 420 [M-3H 2 0] 4 ; 
10 HRMS calcd. for [C 30 H 50 0 4 ] 474.3709, found 474.3718; 

FTIR (neat) 3387, 2964, 2876, 1454, 1373, 1332, 1103, 949 cm" 1 ; 

[a] D "+ 253 (c=0. 00316, EtOH); 

UV(EtOH) A„„ 265 nm, A Bln 226 nm. 
(KH— a (3 S,(D"r—9) 
15 'H NMR (400MHz, CDC 1 3 ) <5 0. 56(3Es). 0. 848(3H, t, J=7. 6Hz), 0. 853(3H, t. J=7. 

6Hz) , 1. 09 (3H, d, J=5. 8Hz) , 1.15 (3H, d, J=7. 0 Hz) , 1. 46 (4H, m) . 1. 79 (1H, ddq. J 

=2.6, 9.2. 7.0Hz). 2. 00UH. t, J=9. 9Hz). 2. 16(1H, d, J=12. 5Hz). 2.42 (1ft dd. 

J=13. 4, 5. 2Hz), 2. 52 (1H. dd. J=13. 4Hz). 2. 83 0H, dd, J=12. 2. 4.0Hz). 3. 22(1H. 

dt. J=8. 9. 5. 6Hz), 3. 27(1H. dq, J=9. 8. 6.1Hz), 3. 56 (1H, dt, J=8. 9. 6.1Hz). 4. 
20 OO(iam). 4. 02(lH.m). 5. 02OH, t, J=l. 8Hz), 5. 37(1H. t. J=l. 8Hz), 6. 01 (1H, d. 

J=ll. 3Hz). 6. 35 (1H. d. J=ll. 3Hz) ; 

MS 474 [M] + . 456 [M-HjO] + , 438 [M-2H 2 0] 4 , 420 [M-3H 2 0] + ; 
HRMS calcd. for [C 30 H 50 0 4 ] 474.3709, found 474.3710; 

FTIR (neat) 3406, 2963. 2930, 2876. 2235, 1639. 1456. 1373. 1332. 1217, 
25 1105, 993, 949 cm"'; 

[a] D 24 +434 (c=0. 00115. EtOH) ; 
UV(EtOH) A uj, 263 nm , A Din 227 nm. 

(KH- a a aCDy*—?) 
'H NMR (400MHz, CDC1 3 ) <5 0. 55 (3H, s). 0. 849 (3H, t. J=7. 6Hz). 0. 855 (3H, t. J=7. 
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3Hz), 1. 09(3H. d. J=5. 8Hz). 1. 22 (3E d, J=7. 3Hz). 1.47(4Rm). 1. 92 (1H, tq. J=2. 
7, 7. 3Hz), 2. 01 (IE t, J=9. 5Hz), 2. 16 ClH. d. J=8. 9Hz), 2. 50 (IE d, J=13. 7Hz), 2. 
58C1R dd. 1=13. 7, 4.0Hz), 2. 86 (1H, dd, J=12. 5, 4.0Hz), 3. 22 (IE dt, J=8. 9, 5. 
8Hz), 3. 27(1H, dq, J=9. 8, 5. 8Hz), 3. 56 (1H, dt, J=8. 9. 6. 4Hz), 3. 91 ClH. m). 4. 
5 17(lEm), 4. 97 (IE d, J=2. 1Hz), 5. 23 (IE d, J=l. 8Hz), 6. 01 (IE d, J=l 1. 3Hz). 6. 
48 (IE d, J=ll. 3Hz); 

MS 474 [M]\ 456 [M-H 2 0] 4 , 438 [M-2H,0r. 420 [M-3H 2 0] + ; 
HRMS calcd. for [C 30 H 50 0 4 ] 474.3709, found 474. 3711 ; 

FTIR (neat) 3383, 2964, 2876, 2365, 2239. 1736, 1649, 1456, 1373, 1334, 
10 1271, 1217, 1062. 1030, 970, 949 cm"'; 

[a] D 22 +534 (c=0. 00187. EtOH); 

UV(EtOH) A au 265 nm. A nin 226 nm. 
(KH-J3 i3 aCf-^) 

'H NMR (400MHz, CDC1 3 ) <5 0. 56(3H, s). 0. 848(3H, t, J=7. 6Hz). 0. 853(3H, t. J= 
15 7. 6Hz). 1. 09(3E d. J=6. 1Hz), 1. 10 (3E d, J=7. 3 Hz), 1.46(4Em), 1. 86(lEddq, 

J=3. 4. 8.2, 7. 3Hz), 2. 00 (IE t, J = 9. 1Hz), 2. 15 (IE d, J = 12. 4Hz), 2. 24(1E 

dd, J=13. 4, 8. 2Hz), 2. 67(1E dd, J=13. 4. 4. 3Hz), 2. 83 (IE dd, J=12. 2, 4.0Hz). 
3. 22(1E dt, J=8. 5, 6.1Hz), 3. 27(1E dq. J=9. 8. 5. 8Hz). 3. 56(1E dt, J=8. 5, 6. 

1Hz), 3. 82(1E dt, J=8. 2, 4. 3 Hz). 4. 27 (IE m), 5. 01 (IE d, J=2. 1Hz), 5. 27(1H, 
20 d, J=l. 8Hz), 6. 00(1E d. J=ll. 3Hz). 6. 40 (IE d, J=l 1. 3Hz) ; 

MS 474 [M] + , 456 [M -H 2 0]\ 438 [M -2H 2 0] 4 ; 

HRMS calcd. for [C 3O H 50 O 4 ] 474.3709, found 474. 3711; 

FTIR(neat) 3406. 2964. 2876, 1649, 1454, 1371. 1332, 1103, 972. 949 cnf 
i . 

t 

25 [a] D 21 +114(c=0. 00262. EtOH); 

UV(EtOH) A B11 264 nm . A njn 226nm. 

(H»ij4) mm*piz-cH (ch 3 ) -m*G-rz>cr>mfc&yo<D'&j$, 



26 



WO 00/66548 



PCT/JP99/05778 




3 0 

(1) 4£&to2 l*>6fl:-&«&2 2<D&J$ 

it^21 (1.70ft 3. 54mmol) SDMS O(30ml) fcjgd>U NaCN (0. 37& 
2eq, 7. 08mmol) *fin*.. 9 0rT4l$ni]J£#L&. SttS^ifilCBSL. tK*JP 

5 AjSU-M&ft, *7ATJIil (SiOj, 5 %@t^X5 L ;U-^it», SSfiO 

JlllibtM2 2^fc (1. 12g; 98.6JS) . 

IR 2932, 2858, 2251. 1462. 1253. 1167, 1084, 1022, 837, 810, 775 

[a] D =+21. 1(C=3. 0, CHC1 3 ) 

MS 335 (M + ) 320(M 4 -Me) 278(M + -t-Bu) 
10 HRMS C 20 H 37 N0Si Calcd. 335. 2644 Found 335. 2652 
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'H-NMR (400MHz, CDCI 3 /TMS) 

0. 00 (s, 3H), 0. 01 (s, 3H), 0. 89 (s. 9H). 0. 92 (s, 3H), 1. 06(d. 3H. J=6. 7), 2. 38 (d, 
1H, J=6. 7, 16.8). 2. 45(dd. 1H, J=4. 0, 6.7). 4. 00(m, 1H) 
l3 C-NMR(100MHz, CDC1 3 /CDC1 3 ) 
5 -5. 29 (q) -4. 93(q) 13. 92 (q) 17. 44 (t) 17. 92 (s) 19. 49(q) 22. 66(0 23. 940) 
25. 70(qX3) 26. 93 (t) 31.73(d) 34. 05 (t) 40. 13(t) 41. 87(s) 52.70(d) 54.95 
(d) 69. 15(d) 118. 89 (s) 
(2) fb^#l2 2^<Mb<g^2 3©^ 
0 , C-CvM'7:/ntf;U75> (0. 92ml. 2eq, 6. 56mmol) ©THF^ 5ml \Z n 
10 -79-)W)?"2l*(l. 54M)4. 26ml (2eq, 6. 56mmol) £fln*., 0. 5 BtP^if #b£io - 
7 8TOb^i22 (1. lOg, 3. 28mmol) OTHF^7ml £;&n*_, 0. 5P#f^ 
ffi&Vfco MOMOC (CH 3 ) 2 CH 2 CH 2 Br (1. 38g, 2eq, 6. 56mmol)(DT 

HF^iomi ox:x*immm.&vfz 0 mamt7> 

15 AT^HLfc. ^^AT?ffiS5!b(Si0 2 . 5^^X^;W-^\^ 

\Y&m2 3&*feO?ft«hLTf#fc (1. 17g ; 77%) „ 

IR 3021. 2934. 2251. 1472, 1387, 1215, 926, 837, 760 

MS 465 (M + ) 450(M + -Me) 40&(M + -t-Bu) 

HRMS C n H 51 0 3 Nsi Calcd. 465.3638 Found 465.3637 
20 'H-NMR (400MHz, CDC1 3 /TMS) 

0. 00(s. 3H), 0. 02(s, 3H), 0. 89(s, 9H). 0. 91 (s, 15/6H). 0. 93 (s, 3/6H), 0. 98(d, 

15/6H, J=6. 4). 1. 03 (d. 3/6H. J=7. 0). 2. 72 (m, 3/6H), 2. 89(ddd, 15/6, J=3. 4, 5. 5, 

8. 9). 3. 36 (s, 3H). 4. 01 (a 1H), 4. 69 (s, 2H) 

13 C-NMR(100MHz, CDC1 3 /CDC1 3 ) 
25 -5. 27 (q) -4. 90 (q) 13. 94 (q) 14. 31 (q) 17. 51 (t) 1 7. 93 (s) 22. 66 (t) 25. 

58(0 25. 72 (qX3) 25. 91 (q) 26.47(q) 27.19(0 34.09(0 36. 41 (d) 36. 63 

(d) 40.03(0 40.29(0 41. 93 (s) 52.77(d) 54. 29(d) 55. 19 (q) 69. 25(d) 

75. 58(s) 91.07(0 121. 36 Cs) (Main) 

-5. 27(q) -4. 90(q) 13. 99 (q) 14. 47(q) 16.98(0 17. 93 (s) 20.65(0 25. 
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58(0 26. 04 (q) 26. 13(q) 26. 31 (q) 26.52(0 34.24(0 36.12(d) 36.15 
(d) 39.69(0 40.03(0 42. 15(s) 52.17(d) 54.39(d) 55. 07 (q) 69.08(d) 75. 
58 (s) 90.99(0 122, 71 (s) (Minor) 

(3) fb^2 3^f)^2 4 0-&filc 

5 - 1 0X:-Cit^2 3 (940mg ; 2. 02mmol)<Z)CH 2 C 1 2 &j£ 15ml (3D I BA 
L (0. 95M)2. 34ml (1. leq. 2. 22mmol) 1 P#KISI#Ufc. 4%HC 1 

lA'^^-Mm ^^AT*»SSiL(Si0 2 , 8 KSB»X?-;i/-'v^U-» . itS 
«&2 4*aSfi©fft£LT»fc (846mg, 89. 585) . 
10 IR 3157, 2934, 1794. 1717, 1472, 1253. 1036. 909, 733 
MS 468 (M + ) 453(MMie) 

HRMS C„H 5 ASi Calcd. 468.3634 Found 468.3626 
'H-NMR (400MHz. CDC1 3 /TMS) 

0. 00 (s. 3H), 0. 01 (s, 3H), 0. 72 (d. 3/6H. J=-7. 0). 0. 89 (s. 9H), 0. 90 (d, 15/6H, J= 
15 6.7), 0. 96(s. 15/6H), 1. 00(s. 3/6H). 2. 46 (m. 1/6H), 2. 59 On, 5/6), 3. 36(s, 3H). 
4. 00 (m, 1H), 4. 69 (s, 2H), 9. 26 (s. 1/6H), 9. 81 (s. 5/6H) 
,3 C-NMR(100MHz. CDCI3/CDCI3) 

-5. 26(q) -4. 88(q) 14. 23(q) 14. 35 (q) 17.61(0 17. 95(s) 21.71 (0 22. 
78(0 25. 73(qx3) 26. 13(q) 26. 28 (q) 27.17(t) 34.270) 36.27(d) 39.88(0 
20 40. 59 (t) 42. 54 (s) 52. 85 (d) 53.90(d) 54.37(d) 55.11 (q) 69.30(d) 76. 01 (s) 
91. 02 (0 206. 63(d) (Main) 
-5. 26(q) -4. 88(q) 14. 30 (q) 14. 69 (q) 16.96(0 17. 95 (s) 21.14(0 22.90(0 
26. 04(q) 26. 18(q) 26. 47 (q) 26.97(0 34.38(0 36.01 (d) 39.98(0 40.18(0 
42. 25 (s) 52. 65(d) 52.79 (d) 52.99(d) 54. 99 (q) 69.37(d) 76. 06 (s) 90.93(0 
25 205.33(d) (Minor) 

(4) {b-n#7 2 4 2 5 a 

{^2 4 (810mg ; 1. 73mmol)£*^y— )V 10ml NaBH 4 134mg 
(2eq. 3. 46nmol)£fln*., MMX 2 P#r*TO£L£:= 7K£j!JD*.> BfcKx?\>l/r«&ai U 
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T*jf®!b(Si0 2 , 1 OXmM^lU-^yy), iMtUTfb^25a (6 
03mg ; 74. 2%) £^<2gt£#:T&3te-&#? 2 5 b (HOmg ; 13. 5SS) £t#£ 0 
2 5a 

IR 3574, 3538, 3406, 3158, 2934, 1381, 1253, 1093, 909, 733 
5 [ a ] „ =+1 7. 50 (C=0. 92, CHC 1 3 ) 
'H-NMR (400MHz, CDCl/TMS) 

-0. 01 (s, 3H), 0. 00(s. 3H), 0. 73 (d, 3H, J=7. 0), 0. 88(s, 9H), 0. 92 (s. 3H), 1.22 

(s, 6H), 3. 37 (s, 3H). 3. 41 (dd, 1H, J=8. 2, 10. 7), 3. 76(dd, 1H, J=3. 7. 10. 7), 3.99 

(m, 1H), 4. 71 (q, 2H, J=7. 3) 
10 13 C-NMR(100MHz, CDCI3/CDCI3) 

-5. 26(q) -4. 88(q) 13. 58 (q) 13. 78(q) 17. 63(0 17. 97(s) 22. 90(1) 24. 35 (t) 

25. 75 (qX3) 26. 18(q) 26. 47 (q) 27. 46 (t) 34. 43 (t) 35. 83 (t) 39. 83 (t) 40.30 

(t) 42. 37(s) 43.17(d) 53.09(d) 53.55(d) 54. 14(q) 63. 60(t) 69.42(d) 76.52 

(s) 91. 02 (t) 
15 fc&m 2 5b 

IR 3634, 3453, 2932, 2859, 1468, 1381, 1038, 922, 872, 837 

[a] D =+20. 18(C=1. 11, CHCl,) 

'H-NMR (400MHz, CDC1 3 /TMS) 

0. 00(s, 3H), 0. 01 (s, 3H), 0. 75 (d, 3H. J=7. 0), 0. 89(s. 9H). 0. 94(s, 3H), 1. 16(s, 
20 6H), 1.94(m, 1H). 3. 37(s, 3H), 3. 51 (dd, 1H, J=7. 9. 10. 7), 3. 62 (dd, 1H, J=4. 9, 10. 
7), 4. 00 (m. 1H). 4. 72 (q, 2H, J=7. 3) 
( 5 ) ik&Vv 2 5 atfi tbit&'fo 2 6 (D&ffc 

{b£H&2 5a (780mg; 1. 66mmol)^hfUv 5 > lOil K*a>U TsCl (475m 

g ; 1. 5eq> £an*., -mmi>tzo 4%mm&mz$>tf, mm^n-v^mL, 
*ii2L(sio 2 , 1 o%mwzx.^)i-s\*v». m&(DMti,Tfc&W2 6 zntc 

(1. 20mg, 98. 580 0 
IR 2932, 1531, 1468. 1 176, 1096, 1038, 910, 733 
[ a] D =+3. 53 (C=0. 85, CHC 1 3 ) 
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'H-NMR (400MHz, CDC1/TMS) 

-0. 02 (s. 3H). 0. 00 (s. 3H), 0. 67 (d, 3H, J=7. 0), 0. 86 (s. 3H). 0. 87 (s. 9H), 1.18 
(s, 6H). 1.91 On, 1H), 2. 44 (s, 3H), 3. 35 (s, 3H), 3. 82 (t, 1H, J=8. 9), 3. 95 (m, 1H), 
4. 07 (dd, 1H, J=3. 7. 9. 2). 4. 67 (s. 2H), 7. 34 (d, 2H, J=7. 9), 7. 79 (d, 2H, J=7. 9) 
l3 C-NMR(100MHz, CDC1 3 /CDC1 3 ) 

-5. 31 (q) -4. 92 (q) 13. 17(q) 13. 63 (q) 17.54(0 17. 92 (s) 21. 52 (q) 22. 
73(0 23.98(0 25. 72(qx3) 26. 15(q) 27.55(0 34.26(0 35.06(d) 39. 
38(0 39.69(d) 39.94(0 42. 15(s) 52.92(d) 53.38(d) 55. 09(q) 69.26 
(d) 71.78(0 76. 03(s) 90.97(0 128.09(d) 129.77(d) 133. 1 6 (s) 144. 

61 (s) 

( 6 ) \\L^m 2 6 2 7 (DSfti 

it^2 6 (420mg ; 0. 67mmol)$r^7]c> 5 X5 L ;UX— (10ml) Kl»j&>U L 
i A lH 4 250mg(10eq) £JD*., -!ft}g#L£:. SiO, ±T?atiftU ylfil/X- 

^•;uT?gfeVi, xA'^iz-hbrn *^AT*ssiL(sio 2 . s%mmjL9-)i-^ 

ifi0jfttbT{^tl2 7 (271mg ; 89. 1%) tit^2 5 a (30mg ; 9. 
5X) &ntco 

IR 2934. 1381, 1253. 1165, 1096, 1038, 911, 733 
MS 439(M*-Me) 393 (M f -OCH 2 OCH 3 ) 

HRMS (M + -Me) C 26 H 51 0 3 Si Calcd. 439.3608 Found 439.3611 
[a] D =+17. 92(C=1. 54, CHC1 3 ) 
'H-NMR (400MHz. CDC1 3 /TMS) 

0. 00 (s, 3H), 0. 01 (s, 3H), 0. 68 (d, 3H, J=6. 7), 0. 74 (d, 3H. J=7. 0), 0. 89 (s, 9H), 
0. 92 (s, 3H), 1. 21 (s, 6H), 3. 37 (s, 3H), 4. 00 On. 1H). 4. 71 (s. 2H) 
13 C-NMR(100MHz. CDC1 3 /CDC1 3 ) 

-5. 26 (q) -4. 88 (q) 12. 04 (q) 13. 72 (q) 13. 80 (q) 17.68(0 17. 97 (s) 22. 
89(0 25. 75 (qX3) 26. 27 (q) 26. 40 (q) 27.55(0 29.85(0 34.48(0 34.67 
(d) 38.05(d) 39.96(0 40.30(0 42. 23 (s) 53.18(d) 53.59(d) 55. 06 (q) 69.52 
(d) 76. 40 (s) 91. OO(t) 
( 7 ) ik-Sm 2 7 h 2 8 
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it&y>)2 7 (300mg ; 0. 66mmol) £&fcM^/— 5ml K:&S?j&>U CSA (10- 
Camphor sulfonic acid) 306mg(2eq) £}jn*-4 8mfflm.WLfz. fiSfn^Bfojc*^- h 

5 1t>h ^©ffl-tftttStbT^Wa 8S»fc (185mg ; 94.758) . 

Bb&: lsg-uircg^mx^ji/^^s^) 

IR 3339, 2923. 1456, 1375, 1266, 1161, 1113, 1069. 1034. 987, 906. 729 
MS 278(M + -H 2 0) 260(M + -2H 2 O) 245 (M t -2H 2 0-t-Bu) 
HRMS(M + -H 2 0) C 19 H 34 0 Calcd. 278. 2610 Found 278. 261 1 
10 [a] D =+36. 70(C=0. 91, CHC1 3 ) 
'H-NMR (400MHz, CDC1 3 /TMS) 

0. 69(d, 3H. J=6. 7), 0. 76 (d, 3H, J=6. 7), 0. 93(s, 3H), 1. 21 (s. 6H>. 1.18-1.82 
GO. 1. 96 (m. 1H), 4. 08 (m, 1H) 
I3 C-NMR(100MHz, CDC1 3 /CDC1 3 ) 
15 11. 99 (q) 13. 46 (q) 13. 73 (q) 17. 42 (t) 22. 30 (t) 27. 34 (t) 29. 12 (q) 29. 26 (q) 

30.23(0 33.58(0 34.67(d) 38.00(d) 39.96(0 41. 93 (s) 42.11 (0 52.70(d) 

53.44(d) 69.44(d) 71.08(s) 

(8) ffr&4&2 8 2 9©^5c 

-ffr&#l2 8 (205mg ; 0. 69mmol) £«S7KCH 2 C1 2 (10ml) IzmfrV, PD 
20 CI. 04g(4eq) 4P*Mifc#Lfc. Si0 2 ±TiHj®U ylfJU-f^T 

*»fi©tft<!:LTte&%2 9 (200mg ; 98. 620 
IR 3158,2967,2878.1705,1469,1385,1219,1098,908,740 
MS 294 (M + ) 276 (M + -H 2 0) 261 (M + -Me-H 2 0) 
25 HRMS C 19 H 34 0 2 Calcd. 294. 2559 Found 294. 2555 
[a] D =-7. 91 (C=l. 77, CHC1 3 ) 
'H-NMR (400MHz, CDCt/TMS) 

0. 63(s, 3H), 0. 73(d. 3H. J=6. 7), 0. 81 (d. 3H, J=7. 0), 1. 22 (s, 6H) , 2. 23(m, 2H), 
2. 46 (dd, 1H, J=7. 6, 11. 3) 
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l3 C-NMR(100MHz, CDC1 3 /CDC1 3 ) 

12. 01 (q) 12. 33 (q) 13. 78 (q) 18.82(1) 23.93(0 27.60(0 29. 10(q) 29. 25 (q) 
30.06(0 34.99(d) 38.20 (d) 38.58(0 40.88(0 42. 01 (0 49. 90(s) 53.57 (d) 
62. 02 (d) 70. 99 (s) 212. 23 (s) 
5 (9) ffr&4ft2 9^b4b£^3 

-6 0 < CTPh 3 P (CHjBr) Br (1. 55g, 3. 55mmol, 5eq) CDTH Fmt& 1 
5ml llNaN (TMS) 2 (1M) (4. 8eq) 3. 41ml SriDA. ll$IBMfc#Ufc. \\L^m 
2 9 (210mg ; 0. 71mmol) OTHF*ffi5m 1 HO^SiST 1 P#ISffll#Lfc. SiO, 
±Titi&U XA'^^-him fc^ATttKl^SiO,. 10XI*Kx? 1 ;U-'v*- 
10 +>■», MfecD^<i:bT{b-&^3 0 (132mg ; 50. IX) 
IR 3381, 2964, 2872, 1632, 1466, 1377, 1088 
[a] D =+87. 41 (C=0. 54, CHC1 3 ) 
'H-NMR (400MHz, CDC1/TMS) 

0. 55(s. 3H), 0. 71 (d, 3H, J=6. 4). 0. 78 (d, 3H, J = 6. 7) , 1. 21 (s, 6H), 1.21-2.20 
15 (m, ). 2. 87(m. 1H). 5. 65 (s, 1H) 
,3 C-NMR(100MHz, CDC1 3 /CDC1 3 ) 

11. 73(q) 12. 06 (q) 13. 82 (q) 21.83(0 22.48(0 27.67(0 29. 14 (q) 29. 25 (q) 
30.17(0 31.00(0 34.98(d) 38.70(d) 39.48(0 42.08(0 45. 53(s) 52.72 (d) 
55.93 (d) 71. 08(s) 97. 46 (d) 145. 17 (s) 
20 (^MM5) 2&K*3MU^£3rL2 2(fc#«-CH (CH 3 ) -TSSSlh'^ 

5 >DWimfc(D£!& Mbtft3 0!i»6SY-oai3, SY-a/3/3, SY-ao 

a&£&SY- B B a 




S Y-aa/3 



S Y-a/3 e 
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UTlZttm<Dmfe<D±Lmm$:&?Z>Am<k&W£fc-£!®}3 0 (1. 5eq) £ h 
;UX> 1.5mnc^L, (dba) 3 pd. CHC1 3 (0. leq). TPP (leq) 

p-TLC TM§gL(Si0 2 . 1 OXB»i?;i/-/\+Hj-», Ztl\z* 
5 (1.5ml) <hCSA(leq)£ijnA. 2 BWM*#Lfc. £j£&!£xAtf I/- 

hbfc^, p-TLC T*fMb (Si0 2 . 50%TOx^;U-^\^», atfi©Jft£$f£ 0 
(SI) 



API 


ik&M 3 0 


pd 


TPP 






15mg 


22mg 


4mg 


9mg 


S Y— a a 0 


5. 4mg(30. 4%) 


13mg 


19mg 


3. 3mg 


8mg 


S Y — a a a 


4. 6mg(30. 530 


13mg 


19mg 


3. 3mg 


8mg 


S Y- a 0 £ 


3. 4mg(22. 5X) 


12mg 


17mg 


3mg 


8mg 


SY-fl fl a 


6. 5mg(46. 0%) 



HPLC (recycle) YMC-Pack ODS SH-342-5 S-5u 120A 



AA12S05-1520WT 150 X 20mm ID 
10 855KMeCN/H 2 0 
(S Y- a a BOf—Z) 
UVA B11 265nm A Bin 228nm A m /A m =0. 66 

MS 444 (M + ) 426(M + -H 2 0) 408(M + -2H 2 0) 393 (M + -2H 2 0-Me) 375 (M + -3H 2 0-Me) 
HRMS C 29 H 48 0 3 Calcd. 444. 3603 Found 444. 3603 
15 [a] D =+10. 00(C=0. 11, CHC1 3 ) 
'H-NMR (400MHz, CDCl/TMS) 

0. 53 (s, 3H), 0. 71 (d. 3H. J=5. 8). 0. 78 (d. 3H. J=6. 7), 1. 08(d. 3H. J=7. 0), 1. 21 (s. 
6H). 2.23(dd. 1H, J=7. 9, 13. 1), 2. 67(dd. 1H. J=4. 0. 13. 1), 2. 83(m,lH), 3. 85 On, 
1H), 4. 31 On, 1H), 5. 01 (d, IE J=l. 5), 5. 28 (d, 1H. J=l. 5). 6. 02 (d. 1H, J=ll. 3), 
20 6. 39 (d, 1H, J=ll. 3) 

(SY-a a a(Dy*—$>) 
UVA B „264nm A Bin 228nm A 228 /A 264 =0. 62 
MS 444 Qt) 426(M t -H 2 0) 408(M + -2H 2 0) 393(M + -2H 2 0-Me) 
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HRMS C 29 H 48 0 3 Calcd. 444. 3603 Found 444.3603 
[a] D =+86. 84(C=0. 04, CHC1 3 ) 
'H-NMR (400MHz, CDC 1 3 /TMS) 

0. 53 (s, 3H), 0. 71 (d, 3H, J=5. 8), 0. 78 (d. 3H. J=6. 7), 1. 2I(s. 6H). 2. 49 (d, 1H. J= 
13.7), 2. 58(dd, 1H, J=4. 0, 13. 7), 2. 83 On. 1H), 3. 84 On. 1H), 4. 18 On, 1H), 4.98 
(d. lft J=l. 8). 5. 23(d, lft J=l. 8), 6: 04(d. 1H. 1=11. 0). 6. 48 (d, lft J=ll. 0) 
(SY-aj3j3©f-^) 
UV A n „263nm A mill 227nin A 228 /A 264 =0. 56 

MS 444 (M + ) 426(M + -H 2 0) 408(M + -2H 2 0) 393 (M*-2H 2 0-Me) 375(m*-3H 2 0-Me) 
HRMS C 29 H 48 0 3 Calcd. 444. 3603 Found 444. 3606 
[a] D =-79. 13(C=0. 115, CHC1 3 ) 
'H-NMR (400MHz, CDCl/TMS) 

0. 54 (s. 3H), 0. 71 (d, 3H, J=6. 1). 0. 78 (d, 3H. J=6. 7), 1. 15(d, 3H, J=6. 7). 1. 21 (s, 
6H), 2. 42(dd, 1ft J=4. 9, 13. 7), 2. 52 (d. 1H, J=13. 7), 2. 83(m, 1H), 4. 03(m,2H), 
5. 02(s, 1H), 5. 37(s, 1H), 6. 04 (d, IE J=l 1. 0), 6. 35(d, 1H, J=ll. 0) 

(SY-j3 13 a<D"r—^) 
UV A B „265nm A Bin 226nni A 22O /A 265 =0. 66 

MS 444 (M + ) 426(M + -H 2 0) 408(M + -2H 2 0) 393 (M 4 -2H 2 0-Me) 375(M + -3H 2 0-Me) 
HRMS C 29 H 48 0 3 Calcd. 444.3603 Found 444. 3606 
[a] D =-56. 52 (C=0. 23, CHC1 3 ) 
'H-NMR (400MHz. CDC 1 3 /TMS) 

0. 54(s, 3H), 0. 71 (d. 3ft J=5. 8). 0. 78 (d. 3ft J=6. 7), 1. 11 (d, 3ft J=6. 7). 1. 21 (s. 
6H). 2. 24(m. 1H). 2. 66 (dd, lft J=4. 0. 13. 1), 2. 82(dd. 1H. J=4. 0. 12.5). 3. 82(m. 
1H). 4. 27(m. 1H), 5. 02 (d, 1H, J=l. 5), 5. 28(d, lft J = l. 5), 6. 02(d, lft J=ll. 3), 
6. 39 (d, 1H, J=ll. 3) 

(!3i£m)t:^5>D^#: (VDR) ^(D^Um. 

^^Ila, 2 5 Ko + v'fcf^S >D 3 g^Sr Yamasa Biochemcal 

(Choshi, Chiba, Japan)^6I»AU O. 3 MOKC 1 ^^U5mM<D>>^ N 

h-;u^tro. O5M0U«« (pH7. 4) \ztizmm.mzmML 
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fc. (5 0 0mK 0. 2 3mg^>/^S) £&SMCD 1 a, 2 

©X^ J —)\<m& (50// 1) £25 t-C 6 0 >^3.^- h Lfc. #C 

ViTf, ^#^#1^ [ 3 H] - la, 2 5-ykFo^>t^5>D 3 ^0. 
5 1 nMKlfc*«fc"5fc:iJD*., 4tT- SfcttHLfc. h 5 -JUT 

4t:T3 O^MftlS-rs^tHioTiK'&^.fct^ttlltL/t [ 3 H] -la, 2 5 
-ytFD^>t^S>D 3 ^iU 3 0 0 0 r pmTl 0#MaM>L£. ± 
iff (5 0 0 ^1) &ACS-II (9. 5ml) (Amersham, England) £*i-g-U 

10 *56Wk"&«0«S"&tt£ 1 a, 2 5-^bFn^fc*^5>D3<£>iS££-14£l 
0*2) 







S Y- a a j3 


2 0 0 


S Y— a a a 


5 0 


S Y- a 0 & 


2 0 0 


S Y-/3 /3 a 


3 


KH- a a 0 


10 0 


KH— a a a 


<0. 1 


KH- a 0 0 


2. 5 


KH-/3 /8 a 


<0. 1 



(BP'S, la, 2 5-ytHa4yh^5>D 3 ) ©ft!S©Bf3fcl;:43^TWfflft 
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IS j£ co 15 m 

1. (I) : 




(i) 



Xtt-O-Sfett-CH (CH 3 ) -£^RU RMil — SfflOTKKS 

*fctt«a$nit7KfiesTflHft$nx^T ! b«kvsw3fs»i ~ i 5 ©flaw 3= 

2. R a *^5=-;uaiT»*, »*3HlfClS*©hf^5>D«ilW*:. 

3. X^-CH (CH 3 ) -T*rh 2 2tt©S[#:Eil*<RElt , T?»S, WsR 

in i £tcte 2 icsBm© b*^ 5 >Dmm&o 

1 5 ©.fiafo^jjtwisiitt'fbTK*!**^, w#e i a> e> 4 ©fcma> i ^ tis«© t* 

6. R 1 *«4-X5 1 ;U-4- t Hn^y^yMSfcfi3-t h'D*y - 3 
15 -^^Jiy^Jim-V&Z. W*^1A^ 5 0M^l^tClHtt©tf^5>DSf^ 
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7. (5Z. 7E) - (IS, 2S. 3R, 20R) -2-/fJl/-2 2- t 
=MJ— 2 4, 2 6, 2 7-hU* ; E-9, 10— feU-5, 7, 10 (19) - 
Dl/X^ h'JI> - 1, 3, 2 5 — HJ •^r—)V ; 

5 (5Z, 7E) - (IS, 2R, 3 R, 2 0 R) - 2 2 2 -tf^tJ- 
-2 4, 2 6, 2 7 - h U*^- 9, 10-t3-5, 7, 10 (19) -31/ 
^h'JX>-l, 3, 2 5-hU^-;P; 

(5Z, 7E) - (IS, 2S, 3S, 2 0 R) - 2 - 2 2-tt*)- 

-24, 2 6, 2 7-hU* ; E-9, 10-t3-5, 7, 10 (19) -31/ 
10 7^bUX>-l, 3, 25-h'Jt-Jl/; 

(5Z, 7E) - (1R, 2R, 3S, 2 0 R) - 2 - 2 2 -^it 

-24, 2 6,. 2 7-hU* ; E-9 > 10-t3-5, 7, 10 (19) -331/ 
X^hUX>-l, 3, 25-h'Jt-;>; 

(5Z, 7E) - (IS, 2S, 3R, 20S, 2 2 R) -2, 2 2-y^f 
15 )V-9, 10-t3-5, 7, 10 (19) -33 1/^^ hUX>- 1, 3, 25 

- h U ; 

(5Z, 7E) - (IS, 2R, 3R, 20S, 2 2 R) -2, 2 2->7f 
JV-9, 10— fen- 5, 7, 10 (19) -3l/X^h'JX>-l, 3, 25 

- HJ ; 

20 (5Z, 7E) - (IS, 2S, 3S, 20S, 2 2 R) -2, 2 2-W 

;W-9, 10-1133-5, 7, 10 (19) -3l/7^hUX>-l, 3, 25 

- ; :fc«fctf 

(5Z, 7E) - (1R, 2R, 3S, 20S, 2 2 R) -2, 2 2-y/f 
;U-9, 10— fen- 5. 7, 10 (19) -3V7^h'Jl>-l, 3, 25 
25 - HJ ; 

8 . m^tm i 7 ©Mn*^ 1 ^kieis© tr* s >Dssg«££W2&j*#.i:LT 

9. *)w>v&Rmai&&ftz>m&(D%imms mmmm&ittefmwimm'v& 
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